ABSTRACT -The study of phenology is fundamental in introducing cultivars into new regions, mainly in different conditions from those in which they are adapted. The study was conducted in order to characterize the phenological phases of pear (Pyrus communis L.) cultivar 'Princesinha', determine the fixation of fruit rate and quantify the production, as well as to determine the interference of climatic factors on the duration the budding cycle, in the region of São Francisco Valley, Petrolina, PE. To perform the phenological reviews four branches were marked in five plants and the data were expressed as percentage; the variables related to productivity were recorded in all orchard plants, data were submitted to descriptive analysis; climate data and phenological stages were submitted to simple correlation analysis. 
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The pear tree (Pyrus communis L.) belongs to the botanical family Rosaceae which comprises more than twenty species, all from Europe and Asia. According to the Food and Agriculture Organization of the United Nations, in 2013, the main producing countries of this fruit were China (17,300.751 t), the United States (795,557 t) and Italy (743,029 t), with Brazil ranking 46 th place in the world with an annual production of only 22,078 t. This production does not meet Brazilian domestic consumption, making the pear the most imported fresh fruit in the country (FAO, 2015) . According to Pasa et al. (2011) these data allow us to perceive that pear orchard represents a promising opportunity for Brazilian producers.
The low production of pears in Brazil is attributed to several factors, such as the lack of cultivars well adapted to the climatic conditions, the lack of cold winter weather (FAORO; ORTH, 2010), which do not undergo an adequate number of hours of cold at temperature equal or below 7.2°C do not reach an ideal vegetative and productive development. The production of pears ends up being concentrated in five states: Rio Grande do Sul (10,926 t), Santa Catarina (5,427 t), Paraná (1,899 t), Minas Gerais (491 t) and São Paulo (346 t) where harvests occur from February to April (IBGE, 2016; FAORO; ORTH, 2010) .
The study of phenological behavior represents a primordial tool to verify the adaptation of cultures inserted in areas that present climatic conditions different from those required by the same , seeking also to direct the harvests to different time from traditionally producing regions, providing fruit when there is greater lack in the market (LOPES et al., 2012; OLIVEIRA et al., 2013b; OLIVEIRA et al., 2015) .
Studies on phenology and production in the São Francisco Valley have shown that it is possible to complete the phenological cycle and produce pears of cultivars 'Housui', 'Kousui' and 'Triunfo' (OLIVEIRA et al., 2015) on tropical semi-arid conditions. The cultivar 'Princesinha' comes from the genetic improvement program of IAC, and resulting from the crossing between cultivars 'Hood' x 'Packham's Triumph' which has high adaptation to the mild winter regions and presents early production (CHAGAS et al., 2008) .
The study of phenological and productive behavior of cv. 'Pricesinha' under tropical semi-arid conditions can confirm the hypothesis that this is more premature than the cultivars 'Housui', 'Kousui' and 'Triunfo' evaluated under the same climatic conditions. And also contribute to the diversification of crops in irrigated areas of the Brazilian Northeast, being an important strategy that will allow the production and supply of fruits at different time than the traditionally producing regions. The aim of this study was to prove the hypothesis that cv. "Princesinha" is the most viable cultivars in the semiarid. The study was carried out with the objective of characterizing the phenological phases of a pear orchard (Pyrus communis L.) cultivar 'Princesinha'; to determine the index of fruit germination and to quantify the production as well as to determine the interference of climatic factors on the duration of the sprouting cycle in São Francisco Valley region, Petrolina, PE.
The study was conducted from August 2013 to January 2014 in an experimental orchard located in the Experimental Station of Bebedouro, belonging to the Brazilian Agricultural Research Corporation (Embrapa Semiarid), in Petrolina-PE (9°09 S and 40°22'W and at an altitude of 365.5 m above sea level). According to Köeppen (1948) the region climate is classified as Bswh, corresponding to a semiarid region with average annual temperature of 26.0°C and minimum and maximum of 21.2°C and 32.7°C respectively. The average annual rainfall is 481.7 mm, with the highest rainfall observed from February to April. The dry season occurs from June to November and the air average relative humidity is 67%. During the experiment execution the climatic data ( Figure 1 ) were collected from the Experimental Station mentioned above.
The pear orchard (Pyrus communis L.) used in this study was planted with seedlings of the naked root type of cv. 'Princesinha' (Pyrus communis L.), grafted on rootstocks 'Pirus' (Pyrus calleryana L.). The seedlings were planted in January 2008 and conducted in a "central leader" system, according to Centellas-Quezada et al. (2003) . The orchard is distributed in a row with planting spacing of 5.0 m between rows and 2.0 m between plants, and the used irrigation system was double line drip irrigation with ten emitters (flow of 2 L h -1 ) per plant. The study area soil is classified as Dystrophic Red-Yellow Argisol, medium / clayey texture, flat relief (GIONGO et al., 2011) .
The orchard fertilization was carried out according to recommendations by CentellasQuezada et al. (2003) . In the first year the arching of branches was carried out; in the second year, prior to defoliation, the pruning and bending of the branches were done to stimulate the buds development. The peeling of pear trees was carried out on August 18, 2013, followed by pruning to eliminate excess branches. The breakdown of dormancy was done with the application of hydrogen cyanamide (Dormex ® ) DOI 10.1590/0100-29452017 598 Jaboticabal -SP PHENOLOGICAL CHARACTERIZATION OF PEAR TREES (Pyrus communis L.) ... 1.0% associated with the mineral oil (Assist ® ) 2.0%, applied with costal spray, with conical nozzle until the point of drainage. The application was performed when the plants were in the stadium of dormant buds, recommended by Centellas-Quezada et al. (2003) .
The phenological behavior of the pear tree variety 'Princesinha' was evaluated through visual observations made daily from the pruning and application of Dormex ® until the harvest as recommended by Lopes et al. (2013b) . For phenological analysis, 5 plants were randomly selected in which 4 branches were selected, each one being distributed, totaling 20 branches. The determinations of the phenological phases were based on the dormant buds scale according to Alexandre et al. (2001) : A: dormant buds; B: green tip; C: green shoot; D: white shoot; E: beginning of flowering; F: full bloom; G: end of flowering; H: fruiting; I: fruit growth; and J: ripe fruit. The duration of each phenological phase was recorded in number of days.
All 128 orchard plants were used for the quantification of the production, which was based on the methodology by Lopes et al. (2013b) that evaluated the following production variables: I) plant germination (%): relationship between number of flowers (of all corymb present in the selected branches) and number of fruits (%); ii) number of fruits per plant; iii) fruit production per plant (kg) measured using a precision scale (Filizola ® brand, model CF15, with 0.5 g precision); and iv) productivity obtained by multiplying the production of fruits per plant and total number of plants in one hectare.
The phenological phases were evaluated in 5 plots (each composed of 4 branches) and were expressed as a percentage; the production data were submitted to descriptive analysis. While the climatic and phenological phases data were submitted to the simple correlation analyzes performed with the Program Assistat ® . The results obtained show that pear tree cv. 'Princesinha' completed its phenological cycle (Figure 2 ), in tropical semiarid condition, reaching the harvest point at 167 days in 2014 (Table 1) it shows later harvest point than the 'Kousui', 'Housui' and 'Triunfo' varieties which completed their cycles in 115, 128 and 144 days respectively OLIVEIRA et al., 2015) . The accumulation of cold hours below 7.2°C during the cold season allows the temperate fruit to overcome its dormancy (LEGAVE et al., 2008; TROMP, 2005) .
The pear tree submitted to the tropical semiarid condition, even though not occurring cold hours below 7.2°C, the pear varieties 'Kousui', 'Housui' and 'Triunfo'(OLIVEIRA et al., 2015) and apple tree 'Eva' (LOPES et al., 2012) , 'Condessa' (OLIVEIRA et al. (2013b) , 'Daiane' (OLIVEIRA et al., 2013b) and 'Princesa' ) overcame all phenological phases from the induction of defoliation and the breakdown of artificial dormancy as well as in the present study with the pear tree 'Princesinha'. According to Oliveira et al. (2013b) this can be attributed to the crop treatments used such as pruning, defoliation and breakage of dormancy which stimulated the buds.
It took 32 days for the buds to pass from dormancy stage (A) to full bloom (F) (Table 1, Figure  1 ), Higher than the cultivars 'Housui', 'Kousui' and 'Triunfo', which required respectively 13, 18 and 23 days to reach full bloom, grown under the same climatic conditions, in the city of Petrolina-PE OLIVEIRA et al., 2015) .This great difference between sprouting and flowering should be carefully considered since it can lead to losses to fruiting, probably due to competition for nutrients between vegetative growth and flowering buds .
The phenological phase of longer duration corresponded from fruit growth stage (I) to fruit maturation, for which it took 109 days reaching a fruiting index of 17.02% (Table 1) . Longer time than cultivars 'Housui' (41 days) and 'Kousui' (34 days), but they had a lower fruiting index of 6.0 and 1.0, respectively . This difference in the period of phenological phases may be associated with that reported by Petri et al. (2008) , who stated that in regions with low accumulation of cold there are variations of the flowering period, indicating that the variation on number of days for flowering and the end of the cycle are related to the temperature.
Pear tree cv 'Princesinha' obtained an average yield per plant of 35.34 kg and a productivity of 35.34 t ha -1 (Table 2) higher than the yield of 'Triunfo' cultivar which was 26.33 t ha -1 (OLIVEIRA et al., 2015) and that national average was 12.96 t ha -1 in 2014 (IBGE, 2016) .
The phenological phases had no significant correlation with the temperature, relative humidity and radiation of the period. There was a strong positive correlation only with the precipitation variable (Table 3) . These results differ from those obtained by Oliveira et al. (2015) for the 'Triunfo' pear tree in which the cultivar presented a high and significant correlation for all variables except precipitation. The correlation obtained in the present study was similar to those reported by Lopes et al. (2013a) for 'Housui' and 'Kousui' pear tree, which The results indicate that: i) it is possible to produce pear fruits cv. 'Princesinha' in tropical semiarid condition; ii) the phenological cycle of pear tree cv. 'Princesinha' in tropical semiarid condition was 167 days, longer than other pear tree cultivars in the same region; iii) pear tree 'Princesinha' presents germination of 16.05%, with 251 fruits per plant, production of 35.34 kg and yield of 35.34 t ha -1 . 
